l^Ajja. Jsu JjjIS ftjg ..-nail a taJl 4_Ls ^j^J J^i jl Jji-^ (jAj (jC Sjb& ^ j Aj ^ jUJl ^jLSjill 

, f jjj jl Jja. ^Jfi. Lui •■* JjUIt f t j^il 

CA jlal' IfL. £>a SUi jU2 ja Sj^ Ufal. <> Sjbfr j$a SUPERVOLCANO f^il 

sJA^'ULli (jiajVI l^JLAuu 4 ajiafr tilb t-ia ^jj f. Luailt CjtjlajLUt till ^Jl ^Sjjjj - *a !|j 

Caldera ^j^J^-ftW tr 9 -"" cfe ^j^uu V ASJai»il 
Sjfr Ai«c.j Vjla 70j U2ajc a£ 30 J«aj <U*Uu»a Oj^^ Yellowstone d^Ji 

(> 41a* un**!t liflj, Vjla jlajLS 80j 65 J"3J Lj-j! JjL <> tiliAj itiljlAjLS 

. jUat jit JjaJt jt » jfcUalt AA^ilt Jja j »J*J (jjit jjlt » ^Jc ua jault ua-ualt 

jLaaVt JjJjJa Cfi * Ij^^l ^ ^ ^jLuailt JJJ'^' Jyjk UJ^J'^ U^Ji *■ ^ ^ 

jjUIui ^ylll (jjJalialt AaJllSl ftjj^It Jlaj j (jj^Jl iia <ULatjj»j AiuitjJ ^IJJJ 1960 ^ IkuaVI 

:< JU jjJ! jUijVb ft >uLu 



leeps under Yellowstone 




:»> ago), 2550 km 3 



The near-clockwork timing 
of eruptions at Yellowstone 
— 2 million years ago, 1 .3 

million ysars ago and 
630,000 years ago — show 

3 regular periodicity of 
cataclysmic eruptions, and 
suggest a high probability 
of a tutu re catastrophic 
eruption. Yet, Uvb liroon 
and quartz dale show the 

nAftrtvtmirjtl sinnatiimfif 



J>i Long Valley j i**j^t j Oi^jji ^yVj <^a YELLOWSTONE 
j>y c)i ^ fUkJI jjLj ai« 640,000 ^> j^' 0>^>^ O^j^ ^-^j^jjM^ 

.(LSa Aiu, 40,000) 8>»11 • j* i>i >^ ^ l5' 600,000 



j&dl ^iouilt lai i dj Ajiiaiall Sj^jakj^ll ■■"*«^ - II a jSj ■ ■■ £)jak QjlujL (jlSjjil jj'j ' a 4 
AjjIsJI Sj^iill i im.ur, Aaja! AjJaS Ja&uu UaIcj... Sj*iSJl sift ^fl jji-uaJl (jbjj jtj^luj 

( J*- 600 ) fi 1000 ^Mj* U>a AaLu^ A^aJlj Ajljj^t Ci| ^ »|j+fl yi 
Laj (jUSaVI (jaj^Iaj ' SjSSj ^jil - *a II jjL j Sjj (j^ j j^jj A^l (jiusu ^jJ jjUUI (jlSjjJl Jaxxd ^3 4 

axj 12 yilj* jl tfi 5 ' j<"- AiJaj AjSjj^VI SJatltll tiUVjII AJaaLU L? iSj 
jbij Li>i">!j ^ l)^J#JI j*>« (> ( J±*jL& lM <^l>a. ) Jj-> 600 Ujlai uiuaj S>lJ ^ ^ J£ 4 

24 QJ'^if- <^ ( ^Ijjjjjoj ) (jjlgJLs AJjIa ^5 1 J^aj J3 AjI 1 all sJA (jii JJ^I aLxil iji n^j 4 Jjjl^ (j^Ji 
frlluiJl jljC ^ylc 4jja> jjjlui j jbill . lj£ jj jJa AalaC ^xJ cfllS cj3 j ^3 t A£-Lu 72 ^1 

(jji a uiII IgJc i_i3l3uj a^Uall 1 flj^lj. " k^}a> l£j3 Jjjlaull CjljiUall Jl^. ■•" (jl JjljJl £)ISjjII Jafi-a ^3 4 

Alkla ^3 jU-^VI Vj AiljAll Vj till jj.n-sll jajj (jlj... ililjlyu »J£ >aluu J3 ^LSjj fllJu ^3 J^Jjj 
jA U j£ jj 1 u Lu> JJJ^J Jul Jjialia ^1 J^aj J3 Aj^aaJt jUxaVI (jl Jj... A^jLulII Alklall J-^j' 
^Jj;iui Laa, Luajl jlauJl AjJajtaJI jUa^Vt »JA jjjLj J 1 1 "j. CjLIVtj Cjbjidt JSLj ^Jl ^Jjjj 

_<-,lSjU »<i ^ jjc, 

; jUiiVI (A 

^Jjklt JjJj 1923 da.ua j 4 j. ii.^ig 1| ^LjaJI Jal£j (_kmu cIjULu ^ ^j* fill Jauj OUlauiuJI ^ 4 
Jjabj ^ylc Jjj bus i Late jxui A a^ J!^k jla jI^aj ("rcVijt J3 AlklaJl 4 JA ^3 (j^ajVI (jl ojjj AflJaj all ^3 

, Jiuul (jj L^jIc JaLua 

40 Jj»^f ^j! 2013 yll 1996 <> Sj3iH 4 

_ ^alalb Ahj^ n\\ <LjIaI1 AIaaJI ojjslSI £ul j 4 

1998j 1973 y-te 15,000 ^Ijs* ^ Ujjc J-aj A^aUl ^ JjVjllj eAjfl CtAj ♦ 

1959 J 7.5 >Tj 1975 ^ J 6.1 I^aA v^iL JjVjII »ja <> o^u .1 

t jtkuJI Cliau jl»jLS uiua: Sjfr »jS>»j 4.8 ^5 O^J 2014-3-31 Jtjlj >l .2 

2.0 ^ l4iiA Jljlj 19 <> >si tSJ2 c3^- 

(ji A^kLalb Aj:1£jjII jja-ua)| iuiljJ ^5 Aja.jIjjaJl CjLuIjJII 4JISj CjIJj 1965 ^ .3 

. Lab Jl j V j^i aj (>j j-all ^ jjLua Jlj V ^jlijJI 9 JA 



AOs- Cliluaj ^yliuj (jiLujj Jjaj <iklo!Lj <j*ajVt Ajtj^ Jj*-a y3 "■"'"'^ .4 

. jjfraaJt fUi jklalt aiA Jp£) ^1 ^jj Ua. t^jUjjfria 200 Jit 
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51 earthquakes on this map 
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111" 110" 

Yellowstone National Park 



t*Li/k j CjI j$Jt Ajalj^ ej^Vt JJc oa FEMA ^Sj j j#?Jt 4j%>«VI CjVIS jl\ i-jj! j 

^ p bj^U (jLS^i jj V " : 0^ AjuiU. ^ J#?-^ j'^^W j-" 1 ^* all jjIjS tilLo Jj jj^iSjjjJI JjSj 
AjajjLII iLjtjSJt j jj^lcSflj JjVjMl *Ji\ja A^jjjjaj'l fbjjill ^ file JSjU JjSj 

AjSjjJ 4,uiIjj I'liinS US "ja! jl\ a>\*l\ ^fl 1.4 ) Jjvaj j£ <J jj£j f <j] " £jkLuSI JJ 

4^2 ■■" f jjII) (jl" ^Si njjl Jjij ,JUai 3 AaLui^ u AjuS ' AjUala ^2 f jjjlt J^jJ J^> 4J 'I L*jA*-ai 

Ciuul 4jjI£ jilt Jit ju.il j jVI (tkui Cjaj Jj-« 4.5 UjIjIs! J*aj 4jjI£ jjII Ji! juill 
jS ^ f Ijji JjSjj ,^^1 ^! gliiftl j JaxJall Jlj UIS <jaa*j Ujil j <fUkJI JjL US f ja SjU. 
jjjju jj 18 f-aj Uis jaI j t AiIai»2t Ajjja. vilSUaj 3 tilUA £,]" jjj ^ AjjaJl jUa jVl A*j11» 
/J CjjAj ^jli iuitjJ (ji JjS Aj£j>s^t cia^alt ^ CjjAj A^iljJ Cjjjjj US c"l£j>»i ^ ia*iu^l 



♦ 
♦ 

♦ 
♦ 



. fl» 2000 J^a ^ 



fUu jjjjj ^ !jLa^ Ujj q^Sj jS" jU^jJjjaJt fljjaJI .iaO Alan Cabal JjSj jM^V' ^ ♦ 

, JjjoU fljjl (-jl^luilt (J^*^ J>^' '-'W 3 ^ ^ \.' w ^ J^AaSI (^JsIa ^^ic LjJLs. (jjSLuu Aa2L«a 

Aj&l j /SjLaUIj (_pul JjJai AjS\J J JCjJt Jl« ill jj-a ...Ajlia ^ f >^l J A 1 J 1 "J JJ^-j c$' L)J^ lH^" 

^auij pi Ci j^a ^tSljauJI ).!> aa ^ (jLSjo! ^jialt ilijj-aJI (jjluujL (jLSjj tJj^ LiJ^J ' "( w U 

" .ilui 74'000 Ji- 




. Ai>-a jt Aaj^s jt Noise fl^a>ia jUliVt (iSJj JSI jj*- 
LjC HOj VLaJi 44 '^^J^t CjLutiakVt ■ijc QjluijL (jlSjjJl jA Cjj^aSl j luia 
VUu 21 (IiUjIA4.VI -lie- Jll\ Aj»j1aH A£»j hUj j^alt I ^aHaJI £jl |3a <_£jx! (jijjiiui 

Jlaj aJjsw S>tJ ^ui^lui ( l2p aajSj 49 j Aajj 39 j VUu! aajSj 26j 21 Jj-^Wj ) ^b" 40j 

AfrLuiSt lie jii-aJl JaiV Jisj ^ilt (j£iiija> ^J- 9 LU%^ AfrLuiIt ^JjJj (JM*^ ^J-^ 'flJ^'J Aj^iajVt SjSJl 
.lie ^jLSjJl £2 j^s oJ%J ,Wi>^ Aiaktjlt AfLuIt Aic LfJJj^J M-ajS^It A£j ^j>a ju£- Aajlall 

, JjlaJl Ja jJak jA (jVl 1 * La3 ^j^ajx^t Ja jlai ^2 Jjj&I) (jc ^laUll aj ( W^J^ ' L^Illj AlaUUt AfLuiIt 

;4<ul1 Sj ^Jjia (j^LaaV ^Jjjla Ale ^illaJl ^1 j.Vn oil tlij^-aJl tillj JVi ij ■ » 
(jjj&Lutlt (jjj J^dtjlt JaaUU 4 Sjj «j (jl^j ^ilt j JjLuJI o<ajVt t-i^^ (J^ 3 CP ^J^W^ .1 

g A&LuIt IXu Jaio LfllaJ ^Laj ^1 j Aulualt A^jlaJt Aj^ajVt aj£*l\ Jjjla (jc .2 
ySlI jjjIIj SJikljll AiaS: yil Juaj yls. 1 j 12j llj 10j 9 ^IftU-IU >»JJ tiuajj 

^ Jlu ySflj jjjIIj S^ljll ALi: yll J^j ^ 2 j 3j 4j 5j 6 j 7 ^ «-Laffl j aIaI^JI 

. A\«>»i( Ai» yil <j>ua^! yis, Vji bjjji ^ Ijjj* sUjVU ^^aJl ua^t Jjjla .4 
Ais ^1 J*aj yjak Hfll j»j LjjjS £ ^tjU ^1 UjC sUjVIj ^JaM uai(*!l Jjjla ^ .5 

. A\« jLaJI 



♦ 
♦ 
♦ 
♦ 



Cfi. JLH y2JI LoJ ACOUSTIC WAVE f Ij^l Ji> J*" 5 " ^ ^J^l ♦ 

j Primary A\«jijit J*uh P-wave £jjjt »■» ^ <"-Ljj ELASTIC WAVE jja-^l (jjja 
4^Lal\ j^L^aJt ^ Ajcj^ £e < iHaJ f tj^Jt ^ cjj^alt Aej^ , Secondary Ajjjlitft cr ixAJ S-wave 

tliLLL sjc Altlaj (j£. A . o Sl (j« <jU ^2 dij^iSl tJA^JjLuiII o^J^' cf 2 Ajc jajj Uiaj) ' '^"j 

cjj^aSt liA ^UuJ aJa >» jjfr Aj>uq21 <jjVI j infrasound j' subsonic L» .1 

(j« JjJxJl <j£J j JjlLlj uij^SL jj 1 ""^j* £i\j*^i\ i±$-> (jjjjUj ^jjjLISI (ji L ate CIuj Aji V) 
s JA aJlluu ALilt j u£l£J) ligJ (jjJlia <><isJ J Ol >uaVt » JA £ta«ui ^le SjJlS OUI jjaJt 

. sjjsj CjLsUui] LpLuaj) ^4 ciLijjjJl 
.(jljua^tj j*io2t Ajloajo La jA j £jauiaI1 LjjuaJl .2 

. Aiiia^ AiU 9 ja o^j JjVjll jai> V » j* SJbdl ^j ULTRASOUND oL.Lj .3 

jS i^j^aJt £jjj ja-uflll £jj <_ua*j jja-aJt ^j ,Ajjljit ^fl ^JS H00 t^J* fljfrM ^ ^>-aJt Afrj« 4 

yi fja 40,000 U^aJ J-^ JjLJl uija. ^ ui ,A>t$ll ^a r j2 5000 J^ 
jjj-> Ac.L*!t ^ jlajLi' 25,200 jt Ajjliiit <^a ji«ji}S 7 yil P-waves <^L>j* Acj** J«ajj, 
. ^iuaJlj liLuiLfcuVt LjJouut i^tjjij SJC- Aj Jjiaj ^"• ,t ALjla (_$4 tlij^oSl 
^ylc Ja& n\\ j±lA o 1\ (j« Jinji 11 jaljJ*! ^4" ljj^I IJA (ji 9J jtjJI LlLIt (j* gill aj (jj gjh'u *J 4 

(jua jj£) jA >U J i 1 La2 (jlSjoJl IJA (jl JJJ AJIa ^ 9 Af^jlaj 4 ftHa - tliL&LijjIj iIiIajJjj tliLx2J 
, (jj^jlt JjS j»bj »JC (jjatluu JS jJt (jLkAllj jUi-l! tillj (jtljMi jj tlijA-aJl Jja-a 
(jjt ) iilt Jjfr (jC : S^It j 4*>jinH jLulz. yfl Sjja. j^It Cjt jUiVt jA ^ >us jaII t JA / J jSljll yfl JJ»-»2t ♦ 
joaj j Jlj*i Ajlaxa (jjSj Ujjli (jLuxaj (jlS t jj Jli" ^luij AaJc Lf^ 3 CP 

(j-U3l (JjL tjtjaA ijLjaA Ij^j UjJ jL jija^It La j ^j^»aJI j A^aJt j j fLailt diuu j Sjxilt ^ j ^3 Jjbilt 

Ax a Ai ^ jj (jLuxaj (jj ' (jj^ *^ Jj"J ^^J"^^ 1-«J ^ (jla L>jA L^jA Lja2 

Ax a a ^ (jAjjJii (j* (Jj)jxlt ^j&jj ^jUIt iaa jj ftJA (jj^J Aa aaJI AJjJ (jLuxaj (J^lj t jj tiUjj 
' Laill ^ Axa^ ^ jj jajilt ^jjjufl | jta Ajla^ ALI Alult tilli ^ jLuxaj (jatj t jla Jjjitj JjVj3t SjjjS Alui 

lixu tjj^a 4 ■NjnoiLi aluKjAi bla tjiuj •■**' tjj^Jj ^£)j£ tj^ij iji^Jla (jUixaj (j^ 

" tillA tiljJ (jj j LaJ ii!Ij Jx2 (jj <Ula (jjjjill Luj (jjjjUl (jK j . n (jjjjUl ^ a J i ii I jJ j2 j 



^ jj ^lai j uj aa ll ^ jj (j^ v ui l_i j jC AfLui (jj ^j»j u AjlasJI 4jjJ ^a Vjj iJaj Sa^JI a X 
Jjaillt LLa L-i jlholl »%^It j*j , ..jajUt jsu La ^jli. sj^JI (j^t f^^Jj Uiuaj V...Aa aaJl 

(jUVI Auu (ji J liui&j) jjjj (ji LLa t-ilL (^jlSlj djjLuiJlj ljIjjVI (J^jj ^J^' ^ 

.... CaSj ja Sj^SI (ji VI (jVI Uluaj ^j I jA JS... 
(jSf... ? 1 jLaJ.. AAjiuaJl (»jjla« JL AAj^alb "AAj^alLi ^lu^i I jla "4l jS .2 

..Ci«^ P-WaveS U^J^t uija. jjC- jai Jjl\ CjUjaII jA (jlijjlt (illj (> ULAUda La Jji 
^5 Ci j«aJt Jliuj AC (ji La^ulj j„ j«aaVt Cjb jjiJl tiffi LyJaL ^SJI AaLuLait (ji La^ ji 
Jjjla (jC- lijjb CjL>ja!( sjA (ji ^ia^J.. f-tjfSt LplluJ <> jjjSj £j*-i (jijVI uija> 

.jauu V (^ jit yJA I4J (ji rtj i m j L|j (ji rt'n 1 1 (jaia (jijVt 

Llluaj ySlI ^ jVI ^L> jaJI (jfr JjSj jjjju dJia " ^ILI J«L j ^LiJ! iaa jj SjA "AJ jS .3 

... u^j^' (ji^ u 5, P-waves 
(£jl£U (^j^Itj i^uljinti j utjjVt Jplc-j (jc- iiJajj "f^lj^ Ij-^j f^jJJ IjIlJla "Aija .4 

. ^l£^J! JUjIlj jUiil 

Ajuii - c$j!) (|jjlt flluilt AajIj JjjJI Qa L) *ijl\ AjLaaJ " aLuiil] \ jjjjS" Ajj2 .5 

.j^uii ji ^uLuiV Lajj (j^AuiIt 



d\ JSj (J p5lull j SSLall AJc ^Skua^t uiuaJt j! " Jj^l J <JjV jit S jjj£ 4iu. ^" <U$a .6 
» jjjS ^jjaj AiaaJt si* jt Jj Aiuilt till) ^^Ic ui j*i3 ^^is. Mtj.^ill jl sJ^Jl Jjjajj JjVjlt 
j^it 4iu.lt yfl Jt j !5la jluia j uiualis ^fl CjjaIu, CjjLS jla S.l$ll dJj j*j JjVjlt 
. J jA\ Jbj^ui ^HiAill u&ii j (jlSjjll tSllj jjjj Uajsi j jjU A^uuIU JUJl j 
jjj La Jia (j^x»aJ| f Ltailb ^Ulall Jlui Aajj ft jilt jjkj (jjfcu " JjLilt jjaj" 41 jS / J .7 

: uiuijj »j>* -12 

? | < <. • »»i *j5>»>^^^ »>xx»>xxx»> . j 



x ^ 



. X x,» <t > ' ' t ' »t , * a!-* . X >x X . ' . »^ , x" i x" i x" f x 

✓ " p x xx *^x ' 

x 

i* 

;4i»jlt j AAj^aJt jjj Jjilt j jt jilt ^ Sj^SI j AAj^alt jSj 

: jja Sjjaj -li ^ Alja 4 

XX . _ XX X. ^ X 

: (Jtj&S?t ij^w ij AljS 4 
:37 JLjl ^jAixSt Sj>^ ylt*j 4jjS 4 

X ^ X , f J" ^ * f < ><, m it'k * * » <" i< >>^X X, 

i Si&t j ^A'j J^uit M^j.xilt (jl! J^tj 4i^jl) j 4^j.xilli i^lj (jl*-*! Ai&jltj 4^j.xil| " jaL^s (jc 4 

"Ai^ jit (> 

jjjj t j^Ij ^i^jlt (j-a jj£t JIaj tlij^aJl jt ^jlau > ltj Ai&jlt jjSt jlfij jJ^t IJjP t-u^aj 4^j.xilt ^ 
f L> til Lis WjJLS-a U jjjIj oJ%^ Ai&jlt U) 4 ^aa^alt £a (aA jbJ) ^al£ ^tjikluul * L> til S JjJC jLjJ ^ 

.Aiikjl) ^ (f^J ,J ) ^-4^ (>t±lluit 
JjL..Ai^ jit lj) j*lt (j»A jt J) 4^1£ Jjj j Aa-iuaig t_it j*ll Vj jLjJ) 5-»lS jl jilt ^fl J jj ^ 4 

..."^fJaji jt <»A.£L; "; ( j»AjtJ ) 5j»1S ^jlSftj jLjA jjIj cjjtjltj ^jALajll 
lillil (jia jVl VI ui^ ^ Ai^jJl Ul jaJt j (jiajSft ^«J Uj-& SAi^ jit ^fri AAj^alt jt » ^ jt jit JjL 4 

... "^jlt jUt )jSjj t^yalt t fJjJll ) ^Uj ill jSJ 



H us\\\ qa (jAj ft jij dij^aJl £2 j ;^jA -Aill! ^fl -Ai^iuail 4 

,J*ill j JjaJIj (iSJj jJI j i-i^ jVl6*y*J A£l^_»Jt Siuiit Ajjijit ^ Aia. jJl 4 

<".v»a Aj ^jLJaj jji lit" Aj j^i »J Aa-u^I <_jI jc Jjjj AjjLS J *^H^ J J^* 4 Aaj*a!1 j^i jSljJl ♦ 
j uijj*^ ' L naJl j A2j jjus Ai^jlt j uijjxa (jlijJaJli Uxilj ^ JAtj^l Aj (jljlSl j£j La JS <jl ^1 ni'i 
<£U& Jg-uu a)J| uUS ^fl UIjSj A£ jjxa ( Lijuafr Ail) AjuJalt dijl jSJl Ai jjm AjjIslSI ^LjjJl 
(jSJ a^Vt £>a A_ai Aj Cjjxi^I t_jtJx£ Lr 1 ^ ^ H '*»'*»' J JA " a ^cr*^ Us£'j^' J - ' ^JJ*^J 

^jsJi t|iji j/t Lai (Volcan.. Volcano) Aoa^c) £l£ jj <Lal£a » » ja jjj Sj^Ji j aao^i liu-n. 

.!!! Lva LaA jl ftj^St ji Aaauall A^lS ^ JA 




jA j.Ajiualt Aj^ajVt ft>iaJl - t '-" < uiua j£ j J^Jl iaH fU. liuJaJl ^ j JLaJt JaaaJ uiuaj J^Jl a> 
AjiuajVt Sj*ii3l jL>ij| Jlaj ^jlSlj a^ILi fAj du^It l_u^ ajIa*Jl Qjlu^L AjJa-toj Lai JjjUaa 

, ^ a aaJl uaJflj jA j A-sj.^H aj Aa^jLLSl 



